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[54] Title of the Invention 

The manufacturing method of 6- xanthine derivatives 
[57] Abstract 

The preparation method of compounds of structural formula 




wherein, R3 is ethyl, n-propyl or n-butyl and R8 is hydrogen, 
methyl or ethyl. 

The said method is to add phosphorus pentasulfide and xanthine 
derivatives to pyridine and heat under reflux, then carry out post- 
processing . 

It displays bronchodilation activity, with side effects reduction 
and half- life prolongation. 

Giving the above-mentioned compound to the patient can 
simultaneously provide one method of attaining bronchodilation and 
reduction of undesired actions [polyuria, chloro acetophenone (CNS) 
activity] . 
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Claims 

1. A production process of compounds of structural formula 




wherein, R3 is ethyl, n-propyl or n-butyl, R8 is hydrogen, methyl 
or ethyl, characterised in that the said method is to add 
phosphorus pentasulfide and xanthine derivative to pyridne and heat 
under reflux heat, then carry out post processing. 

2. A method in accordance with Claim 1, characterised in that the 
said post-processing is to: cool this solution with water, 
concentrate the liquid suspension which forms, collect the solid, 
suspend this still damp product in sodium hydroxide solution, 
collect the filtered liquid, acidify with hydrochloric acid, 
collect the precipitate of the resulting product and dissolve in 
sodium hydroxide solution, treat the solution obtained with 
charcoal, thereafter filter, then acidify with hydrochloric acid, 
collect the precipitate of the resulting product, wash with ice 
water, and dry the product. 

3. A method in accordance with Claim 1, characterised in that the 
said post-processing is to: cool this solution to ambient 
temperature, treat with water, condense this suspension under 
vacuum, dilute further using water, condense again, collect the 
crude product and wash with ice water, dissolve the dried material 
in trichloromethane, filter the solution through silica gel, 
evaporate the trichloromethane and crystallise the residue using 
acetone -ethyl ether. 
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Manufacturing method of 6-thioxanthine der ivatives 

Some xanthine derivatives have already been used as bronchodilation 
treatment against asthma before. For example: the already known 3- 
propyl xanthine (Enprof ylline) and 1, 3-dimethyl xanthine 

(theophylline) are both anti- asthma agents and bronchodilation 
agents, "Allergy" 1983, 38 p75-79 analyzed the bronchorelaxant 
activity of 3-propyl xanthine, and "Medical Hyprotheses 

(sic)"1962, 8, p515-526 commented that the effect of 3-propyl 
xanthine is 4-5 times that of theophylline, but the adenosine 
antagonism of theophylline does not appear. 

But, the disadvantage of 3-propyl xanthine is that the half- life 
is short, no longer than 2 hours, and also another reservation 
making it unacceptable is its emetic action, similar to the case of 
theophylline . 

Only the distinctive 1-unsubstituted thioxanthine derivative, in 
particular 3-isobutyl-6-thioxanthine has already been prepared and 
its bronchdilation activity measured [ (Brit . J. Phaimacol . (sic)) 
(1961) , 17, pl96-207] . 

This kind of compound (compound No. 30 in Table 4 with 6- 
thiotheobromine (3, 7-disubstituted 6-thio xanthine) and 6- 
thiocaffeine(l, 3, 7-trisubstituted 6- thioxanthine) has been 
examined, measurement of bronchodilation activity of this kind of 
compound has been tested only twice, and it is noticed that the 
number of experiments is little and the data did not have any 
statistical analysis. 

Now, people have surprisingly discovered that some 6-thioxanthine 
derivatives not only provide improved bronchodilation activity, but 
also reduced side effects, prolonged half- life which exceeds that 
of the previous corresponding xanthine derivative bronchodilators . 

This invention targets some new xanthine derivatives, which 
can provide better bronchodilation activity, and reduced side 
effects, compared with existing bronchodilators and these compounds 
also possess the advantage of extended half- life. 
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Consequently, the objective of this invention lies in developing 
the drug to promote bronchodilation for each asthma sufferer or 
patient with the symptoms of asthma • 

The objective of this invention also lies in enhancing the 
bronchodilation action and reducing unwanted side effects. 

Another purpose of this invention lies in providing new compounds, 
compositions and methods to obtain high bronchodilation activity, 
wherein the stability of these compound and compositions is 
increased to exceed a stipulated time. 

This invention has achieved these and other purposes. The target of 
this invention is the study of the compound of structural formula 




wherein, R3 is ethyl, n-propyl or n-butyl, R8 is hydrogen, methyl 
or ethyl. This kind of compound displays better bronchodilation 
activity, and reduced side effect reduce and at the same time 
stabilize or raise especially to prolong its half- life to exceed 
that of corresponding compounds and compositions used previously. 
This invention also provides a method to attain bronchodilation and 
side effect reduction, by the patient taking the quantity of the 
compound of the above-mentioned structure that is needed, for 
bronchodilation effect. 

The compound of this invention has increased stability in vivo, and 
also has a prolonged half- life over the other corresponding 
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xanthine derivatives that have been used for bronchodilation, 
especially 3-propyl xanthine. 

Moreover, this invention provides other xanthine compounds, for 
example: compounds with raised bronchodilation activity and reduced 
unwanted side effects relative to 3-propyl xanthine. 
The 8 position of the 3-ethyl-, 3-propyl-and 3-n-butyl-6-thio 
xanthine of this invention with the above-mentioned structural 
formula can definitely be optionally substituted by methyl or 
ethyl . 

Specially good compound is 3-ethyl-6-thio xanthine and 3-propyl-6- 
thio xanthine. 

These compounds of this invention can be synthesised according to 
the method put forward by Woldridge and Slack in J.Chem.Sos. (sic) 
1962 pl863-1868, using suitable precursors. 

The compound of this invention can be administered to a patient in 
a drug composition together with any commonly used pharmaceutically 
acceptable carrier or excipient. 

These compounds can be added to this kind of medicinal composition 
in free form or in the form of a non-toxic pharmaceutically 
acceptable salt. These compounds of this invention can be prepared 
as the pharmaceutically acceptable salt in the usual way through 
carrying on the usually used reaction with an equal quantity of 
organic or inorganic base. These pharmaceutically acceptable salts 
include: potassium, sodium, choline and basic amino acid salt, but 
are not limited to these. 

The composition of this invention can provide the parenteral route 
with general injectable liquid carrier, for example, water or 
together with alcohol. 

These injectable constituents can include generally used injection 
adjuvants, for example: stabiliser, solubiliser and buffer, these 
compositions can be for intramuscular injection, intraperitoneal 
injection or intravenous injection. 
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The composition of this invention can also be a solid or liquid 
composition for oral use in a formulation with one or more 
physiologically acceptable carrier or excipient. These compositions 
can contain general preparation materials such as binder, filler, 
lubricant and acceptable wetting agent. 

These compositions can be offered in any convenient form, for 
example, tablets, capsules, shaped tablets, water or oil 
suspensions, emulsions or are suitable for the dry powder agent for 
regeneration with water or suitable liquid solvent before using, 
with direct or controlled release. 

The liquid form used for oral administration also contains 
additives such as sweetener, flavour, preservative and emulsifier, 
and in addition, the preparation for oral administration can also 
contain non-aqueous liquid composition of edible oil, a convenient 
quantity of these liquid compositions can be sealed in a pack such 
as the capsule. 

The composition of this invention can also be administered locally 
in aerosol form. 

A special aspect of this invention is that by administering the 
quantity of compound with bronchodilation effect of the above- 
mentioned structure which is required by the patient, effective 
bronchodilation can be obtained and emetic reaction reduced. 

For the objective of this invention, the amount of agent usually 
used can be varied within a very wide range. This is decided by 
various factors, for example: the patient's personal factors. 
Suitable amount of agent to take orally can be 50-1000 mg, 1-4 
times per day, and suitable amount of agent to take parenterally 
can be 20-500 mg. 

The way of implementing this invention will be explained in more 
detail using examples: 

Example 1 

3-ethvl-6-thio xanthine 

110 ml pyridine containing 11.7 g (65 milligram-molecules (sic, 

surely itimol) of 3-ethyl xanthine was processed with a suspension 
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of 135 ml pyridine containing 23.5 g (106 milligram-molecules (sic, 
surely imol) of phosphorus pentasulf ide and the temperature was 
raised from 25 to to 40 'C. 

The reaction mixture was heated under reflux (accompanied by 
dissolution) for 4 hours, then 350 ml water was added gently. The 
bright green suspension formed was concentrated to about 200 ml, 
then the solid was collected. 

This still damp product was suspended in 100 ml of 2N sodium 
hydroxide solution, then filtered to collect the liquid, and 
acidified to pH 2-3 with 5N hydrochloric acid. 

Then the precipitate of the resulting product was collected, and 
dissolved in 50 ml of 2N sodium hydroxide solution. The resulting 
solution was treated with 0.4 g of charcoal, and subsequently 
acidified to pH 2 with 2N hydrochloric acid. 

The resulting precipitate was collected, washed using ice water, 
and dried, to obtain 10.3 g of -ethyl- 6-thioxanthine (sic) with 
melting point 278-280 °C (yield is 80.7%) 

Analysis calculation performed with respect to C7H8N40S (molecular 
weight 196.24) : 

Calculated value: C42.85% H4.11% N28.55% 08.15% S16.34%. 
Actual value: C42.97% H4.14% N28.44% 07.96% S16.49% 

Example 2 

3-propvl-6-thioxanthine 

80 ml pyridine containing 9.32 g(48 milligram-molecules (sic, 
surely mmol) of 3-propyl xanthine was treated with a suspension of 
80 ml pyridine containing 17.33 g (78 milligram-molecules (sic, 
surely mmol) of phosphorus pentasulf ide, and processed in the same 
way as in Example 1, to obtain 8.9 g of 3-propyl-6-thioxanthine. 
This was recrystallised from methanol-acetone to produce 7.4 g of 
needle-shaped crystals with melting point 249-250 °C (yield 59%). 
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Analysis calculation performed with respect to C8H10N4OS (molecular 
weight 210.26) : 

Calculated value: C45.7% H4.79% N26.65% 07.61% S15.25%. 
Actual value: C45.88% H4.84% N26.66% 07.36% S15.26%. 

Example 3 

3-butvl-8-ethvl-6"thioxanthine 

11.8 g (50 milligram-molecules (sic, surely mmol) 3-butyl-8-ethyl 
xanthine (melting point 304-309 °C) and 18.2 g (82 milligram- 
molecules (sic, surely ininol) of phosphorus pentasulfide were added 
to 170 ml pyridine and heated under reflux for 2 hours. This 
solution was cooled to ambient temperature, treated gently using 
110 ml water (release heat) and this suspension was concentrated 
under vacuum at 60 °C to 100 ml, discharged into a further 140 ml 
water, and again concentrated to about 120 ml. The crude product 
was collected, washed with ice water, and the dried material (11.1 
g) was dissolved in about 100 ml of trichloromethane . The solution 
was filtered through 55 g of silica gel and the trichloromethane 
was evaporated. The residue was crystallised using the acetone- 
ethyl ether, to obtain 7.2 g ( 57 . 5% ) 3-butyl-8-ethyl-6-thioxanthine, 
melting point 206-207 °C. 2.1 g of a second product was obtained 
from the mother liquor (16.3%). 

Analysis calculation performed with respect to Cll H16 N4 0 S 
(molecular weight 252.3) : 

Calculated value: C52.36% H6.39% N22.20% S12.70%. 
Actual value: C52.26% H6.48% N22.25% S12.66%. 

Example 4 

Synthesis of 3-ethyl-8-methyl-6-thioxanthine, 3-ethyl-8-ethyl-6- 
thioxanthine, 3-propyl-8-methyl-6-thioxanthine, 3-propyl-8-ethyl- 
6-thioxanthine, 3-butyl-6-thioxanthine and 3-butyl-8-methyl-6- 
thioxanthine was performed in the same way as 3-ethyl-6- 
thioxanthine, 3-propyl-6-thioxanthine or 3-butyl-8-ethyl-6- 
thioxanthine in Example 1, 2 and 3. 
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The above-mentioned description of this invention is only to be 
regarded as typical actual examples, and is not meant to be limited 
to this range. 
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Rising Sun Coimnuni cat ions Ltd. Terms and Conditions (Abbreviated) 
Rising Sun Communications Ltd. shall not in any circumstances be 
liable or responsible for the accuracy or completeness of any 
translation unless such an undertaking has been given and 
authorised by Rising Sun Communications Ltd. in writing beforehand. 
More particularly. Rising Sun Communications Ltd. shall not in any 
circumstances be liable for any direct, indirect, consequential or 
financial loss or loss of profit resulting directly or indirectly 
from the use of any translation or consultation services by the 
customer . 

Rising Sun Communications Ltd. retains the copyright to all of its 
translation products unless expressly agreed in writing to the 
contrary. The original buyer is permitted to reproduce copies of a 
translation for their own corporate use at the site of purchase, 
however publication in written or electronic format for resale or 
other dissemination to a wider audience is strictly forbidden 
unless by prior written agreement. 

The Full Terms and Conditions of Business of Rising Sun 
Communications Ltd. may be found at the web site address 
<http : //www . risingsun . co . uk/Terms_of_business . html> 
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